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(54) Title: ANTENNA FOR PORTABLE WIRELESS MACHINERY 

(57) Abstract: By improving the structures of a spring and a c-ring, which are built inside a heli- 
cal antenna, and thus enhancinc the width of the band of the antenna, despite change in frequency, 
communication quality is less influenced, and subsequently, impedance is enhanced and the stana- 
ing-wave ratio becomes closer to the base value. A portable wireless antenna composes: a helical 
antenna wherein a melal road is fixed by being inserted and soldered at the one side of a spring, 
and a bobbin is inserted at the inner side of the spring, and then the metal road, the bobbin and the 
spring are inserted and injected: a road antenna which consists of a handle, an insulation portion and 
a wire and which is inserted and fetched in the middle portion of said helical antenna, said spring 
wherein a wire to have a fixed width by being rolled, is wound and formed, a c-nng is built at the 
inner side of said metal road, said c-ring wherein a plurality of elastic plates is iormed at the side, 
by press-finishing beryllium bronze to elastically support said fetched and inserted road antenna. 
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[ Title of the Invention ] 
Antenna for portable wireless machinery 
5 I Brief Description of drawings J 

Figure 1 is a drawing showing a conventional antenna. 

Figure 2 is a drawing showing the helical antenna in a conventional antenna. 



0 



Figure 3 is a drawing showing + cutting portion and C-ring portion in a conventional 
antenna. 

Figure 4 is a drawing showing the antenna of the present invention. 

Figure 5 is a drawing showing the helical antenna of the present invention. 

Figure 6 is a drawing showing C-ring used on the antenna of the present invention. 

Figure 7 is a flow chart showing the assembly process of the antenna of the present 
invention. 



Figure 8 is a drawing showing the Smith chart of the antenna of the present invention 
and a conventional antenna. 
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Figure 9 is a drawing showing the standing-wave ratio of the antenna of the present 
invention and a conventional antenna. 

Figure 10 is a drawing showing the moribund loss of the antenna of the present 
5 invention and a conventional antenna. 

Figures- 11 to 14 are drawings showing the radiation , pattern of the antenna of the 
present invention and a conventional antenna. 

. 10 Figure 1 1 is a graph showing the radiation pattern of 824MHz 

Figure 12 is a graph showing the radiation pattern of 849MHz 

Figure 13 is a graph showing the radiation pattern of 869MHz 

15 . 

Figure 14 is a graph showing the radiation pattern of 894MHz 

< Explanation of signals relating to the main portions of drawings > 

20 .25A: Spring 30: Ring 

30A: Elastic plate 

[ Detailed description of the Invention ] 



ENSDOCID: <WO_C205'iS39Al J_> 



WO (12/054539 

f Purpose of the Invention J 



3 



PCT/KR00/01552 



[ The field pertaining to the invention and prior art thereof! 

5 The present invention relates an antenna for portable wireless machinery 

which is attached to portable wireless machinery, and therefore, transmits and 
receives high frequency signals, of fixed frequency, and particularly to an antenna, for 
portable wireless machinery which by improving the structures of a spring and a c-ring 
built in a helical antenna, thus enhancing the band width of the antenna, despite change 

3 in frequency, allows communication quality to be less influenced, and subsequently, 
allows impedance to be enhanced and standing-wave ratio to become closer to the base 
value. 

As a general, wireless machinery uses antenna to carry out wireless 
communication. In other words, wireless machinery supplies high frequency signal 
which is output from the modulation portion, thus transmits it into the air. Also, such 
machinery received via antenna fixed frequency signals transmitted through the air. 

To enhance, the features of transmission and reception of these antennas, 
according to the frequency range of high frequency signals transmitted and received, the 
impedance of antenna and transmitter-receivers are matched with each other and loss is 
reduced by preventing unnecessary radiation. 

And a antenna used on portable wireless machinery has the following characters: 
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A helical antenna and a road antenna are integral in such antenna and the 
helical antenna is operated where the road antenna is inserted and the road antenna is 
combined with the helical antennas in a parallel manner where the road antenna: is 
5 extended. Accordingly, the operation of antenna is mostly carried out in the road 
antenna. 

The helical antenna, of this antenna has a spring which a fixed wire is wound 
around it. 

Figure 1 is a drawing showing a conventional antenna. In this context, signal 
2- is the antenna portion. 

Said antenna portion (20) is composed of 

a handle (21) enabling a user to hold it by hand, where an antenna is extended 
and/or inserted; 

an insulation portion (22); 

20 

. a helical antenna (23) having a spring (25) which is operated where it combines 
with the body of wireless machinery (not illustrated), arid which winds around the fixed 
wire; 
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Ni-Ti wire (24) which in a case where the antenna is extended, parallel 
combines with said helical antenna (23), thereby serving as antenna. 

Figure 2 is a drawing showing the helical antenna (23) in the antenna of said 
figure 1. As illustrated, a helical antenna (23) wherein a spring (25) at the inner part 
and a metal road (26) combined with the spring (25) are equipped, therefore, the lower 
portion of the spring (25), is wound around the metal road (26) in one (1) Turn, thus • 
being fixed by pucker. The bobbin (27) made of rubber is inserted at the inner part of 
said spring (25), thereby supporting the spring (25). 

Figure 3 is a drawing showing + cutting portion (28) and c-ring (29) used on a 
conventional helical antenna. On the condition that a c-ring (29) is inserted at the . 

r 

outer side of the + cutting portion (28), it is inserted at and fixed to the lower portion of 
said metal road (28):' 

Conventional antennas having the above-mentioned composition, provide the 
followings: 

where a user fetches and inserts a road antenna, namely, an insulation portion 
(22) and the Ni-Ti wire (24), with a user holding the handle (21), the "+ cutting 
portion (28) " opens to the outside by the elastic force of +cutting portion and said C 
nng (29). It is restored to the original state and at the same time, the insulation portion 
(22) and Ni-Ti wire (24) is held, inserted and fetched! 
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However, in case of prior arts, long-term use leads the elastic force of + cutting 
portion (28) and C-ring to be lowered, thus, the inserted and fetched insulation portion 
(22) and the Ni-Ti wire (24) are not held fixed. 

5 In addition, in case of prior antenna stated above, the reflection loss is high, thus 

the band width which can be covered by the antenna, is narrow. Accordingly, either 
where* the antenna is touched by a person's hand or where frequency is changed at. the 
time of communication, the communication quality will be influenced. Since the 
impedance of the antenna does not reach the base value, SOQ. , the transmitter-receiver 

10 and impedance are likely to be mismatched. Producing/Outputting standing-wave 
ratio bigger than the basic value. So, electric power reflection is high and electric, 
power loss at the antenna is great. 

15 I Technical problem intended to be resolved by the present invention 1 

Accordingly, the purpose of the present invention to an antenna for portable machinery 
which enhances the band width by improving the structures of a spring and c-ring built 
in . a helical antenna, and less influences communication quality even where the 
20 movement of frequency occur at the time of communication, and which makes the 
standing-wave ratio become closer to the base value, together with the enhancement of 
impedance. 

[ The composition and effect of the invention ] 



BNSOOC1D <WO_02054533A1 J_> 



WO 02/054539 PCT/KK00/01552 

7 

According to an antenna for portable wireless machinery of the present invention for 
accomplishing the purpose, 

An antenna for portable wireless antenna comprises: 

5 

a helical antenna wherein a metal road is fixed by being inserted and soldered at 
one side of a spring, and a bobbin is inserted at the inner side of the spring, and then the 
metal road, the bobbin and the spring are inserted and injected; 

10 a road antenna which consists of a handle, an insulation portion and a wire and 

which is inserted in the middle portion of said helical anienna and is fetched, 

Said spring 

15 said spring wherein a wire to have a fixed width by being rolled, is wound and 

formed, a c-ring is built at the inner side of said metal road, said c-ring wherein a 
plurality of elastic plate (30A) is formed at the side, by press-finishing beryllim bronze 
to elastically support said fetched and inserted road antenna, 

20 Also, the present invention has the following features: 

A portable wireless antenna comprises: 

a helical antenna wherein a metal road is fixed by being inserted and 
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soldered at one side of a spring, and a bobbin is inserted at the inner side of the 
spring, and then the metal road, the bobbin and the spring are inserted and injected; 

a road antenna which consists of a handle, an insulation portion and a wire and 
5 which is inserted and fetched in the middle portion of said helical antenna, 

said spring wherein a wire to have a fixed width by being rolled, is wound and 
formed, a c-ring is built at the inner side of said metal road, said c-ring wherein a 
plurality of elastic plate (30A) is formed at the side, by press-finishing beryllim bronze 
jo to elastically support said fetched and inserted road antenna. 

Hereinafter, the detailed explanation will be provided, with the drawings of 
figures 4 to 14 enclosed for preferred embodiment of an antenna for portable wireless 
machinery of the present invention. 

15 

Figure 4 is a drawing showing the antenna of the present invention. As 
illustrated therein, 

an antenna portion (20) of wireless machinery consisting of a handle (21), a insulation 
20 portion (22), a helical antenna (23) and Ni-Ti wire (24), 

Said spring (25A) is formed by rolling and winding a wire of fixed diameter and a 
plurality of elastic plate (30A) is formed inside by the press finishing . of beryllium 
bronze by C-ring (30). Amongst drawings, signal 31, which is not explained, is a 
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stopper and the signal is fixed to the lower portion of said Ni-Ti wire (24), thereby Ni- 
Ti wire (24) not being detached from the helical antenna (23). 

Figure 5 is a drawing showing a helical antenna in the antenna of the present 
5 invention. As illustrated, the acrocentric portion of the metal road (26) is inserted at 
one end of said spring (25 A), and subsequently, the portion is fixed by being soldered, 
and then the bobbin (32) is inserted inside the spring (25 A). 

Figure 6 is a drawing showing C-ring used on the antenna of the present 
10 invention. As illustrated, the C-ring (30) of the present invention is in its entirety 
formed as a cylindrical body and the four elastic plates (3 OA) to eiastically fix the 
antenna, at the time when the antenna is detached from and attached to the body, is 

« r>+ £*rrrO J 1 1 f fryrrryaA try O nrocp'fmiplilnrt mnnnor 
uu^Cjiuu j tuiitivu «ii u. pi uii uuiomu^ niciJiiiv^i. 

15 The effect of the present invention is explained as follows: 

The antenna of the present invention is fixed by being inserted and soldered at 
. the assembly portion, to fix the spring (25 A) to the metal road (26). 

20 And the spring (25 A) allows the outer diameter to roll about $^ 0.5 wire, 

thereby to have fixed width, and then to wound it at fixed interval fixed times, for ' 
example, about 8.5 times. 

Also, heat-treated beryllium bronze is used as C-ring (30) and a plurality of 
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elastic plate (30A) by press-finishing, is formed inside: 

Figure 7 is a flow chart showing the assembly process of the antenna of the 
present invention. As illustrated, the C-ring (30) which is process-finished like (A), is 
5 inserted at a Roguro (33) and puckers like (B). 

The spring (25A) is assembled and soldered at the Roguro (33) like (C). 

Next, like (D), the spring (25 A) inserts the bobbin (32) at the assembled Roguro 
10 (33) upwardly and downwardly. 

And like (E), the assembled Roguro, is inserted and injected, thereby forming 
the helical antenna (23). 

15 Thereafter, like (F), the injected helical antenna (23) inserts a nob (22) at the 

pipe, a stopper (31) is fixed by being inserted at and punching the lower portion of the 
• Ni-Ti wire (24). 

. Since a C-ring (30) which is inserted at the inner side of the lower portion of the 
20 i4 . spring (25 A), is formed as a cylindrical body having a plurality of the elastic plate 
. ■ . (30A) at the inner side of the lateral, where the -insulatioiV portion (22) and the Ni-Ti 
wire (24) are fetched, the insulation portion (22) and the Ni-Ti wire (24) are supported, 
being under elasticity by said elastic plate (30A), and is fixed. Also, where the 
insulation portion (22) and the Ni-Ti wire (24) are inserted, they are elastically fixed by 
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Figure 8 is a drawing illustrating the Smith chart of the antenna of the present 
invention and a conventional antenna, and Figure 9 is a drawing showing the standing- 
5 wave ratio and Figure 10 is a drawing showing the reflection loss. In this context, the 
position (1) and the position (2) of point and A) are the transmit frequency band, 
824MHz and 849 MHz. Those of point (3) and the position (4) are the transmit 
frequency band, 869MHz and 894MHz. 

10 As shown in said Figure 8, the antenna of the present invention is closer to the 

base value of antenna, 50 Q than conventional antennas. As shown in Figure 9, in 
case of the antenna of the present invention, the standing- wave ratios in 824MHz, 
849MHz, 869MHzand 894MHz are 1.4446, 1.2319, 1.31 18 and 1.7946. That is to say, 
the standing-wave ratio of the antenna of the present invention is lower than 

15 conventional antenna, therefore, the antenna of the present invention has broader band 
width than conventional antennas. As shown in Figure 10, it has been revealed that the 
reflection loss of the antenna of . the present invention are -12.121dB, -17.09dB, - 
20.305dB and -12.246dB in 824MHz, 849MHz, 869MHz and 894MHz respectively. 
It show that the reflection loss of the antenna of the present invention is lower than 

20 conventional antennas. 

Figures 1 1 to 14 are drawings showing the radiation pattern of the antenna of the 
present invention and a conventional antenna and graphs illustrating the radiation 
pattern at 824MHz, 849MHz, 869MHz and 894MHz respectively. 
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As shown in Figurell, in case of the radiation values of the antenna of the 
present invention and conventional antenna, each maximum value in 824, is 
32.18dB and -32.85db respectively in the direction "of - 65 °. As shown in Figure 12, 
the maximum in 849MHz is -3.1.1 8db respectively in the direction of -50.01 ° and - 
5 32.53dB in the direction of -50 °. As shown in Figure 13, the maximum value in 
869MHz is -31.95dB in the direction of -49.99 ° and -32.52dB in the direction of -55 

As shown in Figure 14, the maximum is -30.44dB in the direction of -50.01 
and -31.1 ldB in the direction of -50 -\ Eventually, the antenna of the present 
invention radiated as having higher value. 

10 

[ Effect of the invention ] 
As described thus far, the present invention has the following effects: 

15 

By informing a spring wherein a wire having the fixed width by roll, is wound 
and which is built in a helical antenna, the band width of the antenna widened, thereby 
being able to enhance the characteristic of the antenna. ■" 

20 • By pressing and finish a C-ring installed at the lower portibn inside said spring 

with beryllium bronze and forming an elastic plate, the cost can be reduced by less than 
that of existing cutting processing products. And'the quality turns out to be better. 
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[What is claimed is] 
[ Claim 1 ] 

5 An Antenna for portable wireless machinery comprises: 

a helical antenna wherein a metal road is fixed by being inserted and soldered at 
one side of a spring, and a bobbin is inserted at the inner side of the spring, and then the 
metal road, the bobbin and the spring are inserted and injected; 

a road antenna which consists of a handle, an insulation portion and a wire and 
which is inserted and fetched in the middle portion of said helical antenna, 

said spring wherein a wire to have a fixed width by being rolled, is wound and 
15 formed, a c-ring is built at the inner side of said metal road, said c-ring wherein a 
plurality of elastic plates is formed at the side, by press-finishing beryllium bronze to 
elastically support said fetched and inserted road antenna. 

20 . I Claim 2 J 

An antenna for portable wireless machinery comprises: 

a helical antenna wherein a metal road is fixed by being inserted and 
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soldered at one side of a spring, and a bobbin is inserted at the inner side of the 
spring, and then the metal road, the bobbin and the spring are inserted and injected; 

a road antenna which consists of a handle, an insulation portion and a wire and 
5 which is inserted and fetched in the middle portion of said helical antenna, ' 

A C-ring is built inside said metal road, 

Said C-ring wherein a plurality of elastic plates is formed at the side, by press- ' 
10 finishing beryllium bronze to elastically support said fetched and inserted road antenna. 
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